We have integrated electronic, optical, magnetic, thermal and fluidic devices into systems to construct useful analysis tools. Over the past several years, we have developed soft lithography approaches to define microfluidic systems in which pico-Liter volumes can be manipulated. These fluidic delivery systems have more recently been integrated with optical and electronic devices. We have also developed thermal control systems with fast (>50 o C/s) cooling and heating ramp speeds and excellent accuracy. Moreover, the sizes of microfabricated fluidic elements now match those of electronic, optical and magnetic measurement devices, and lithographically assembled systems can be constructed. These integrated chips can be applied to address medical analysis needs, and to construct compact and efficient immuno-assay chips, cell and bacterial sorters, cell culturing chips, and hand-held reverse-transcriptase polymerase chain reactors (RT-PCR) for pathogen identification. Here we present some of our recent results on the use of integrated of microfluidic systems with optical, electrical and magnetic analysis tools. Semiconductor microfabrication techniques are used to build and align such integrated systems.
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By integrating fluidic and photonic systems, pico-Liter sample delivery and spectroscopic measurements can be realized. In general, such device miniaturization results in the opportunity to reduce the sample volumes and leads to opportunities such as single cell analysis. Systems based on silicon on insulator technology, photonic crystal sensors, the introduction of gain into spectroscopic systems and magnetic observation through nuclear magnetic resonance will ultimately result in realistic "laboratory on chip" capabilities with biological and medical applications.
Here, we show the capabilities of the applications of microlithography techniques optimized for the microelectronic industry for integrating optics with fluidics and electronics in integrated micro-chips. We also show the opportunities of silicon photonics to generate inexpensive optical systems for data communications and analysis. 
